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Process for the preparation of biologically active NGF by genetic engineering. 
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Abstract 



For the preparation of biologically active beta -NGF (nerve growth factor) by genetic engineering by expression of an 
appropriate DNA sequence in prokaryotes as host cells, a DNA sequencers used which is composed in the S'-S'-direction 
of sequences which code for (a) methionine as a starting amino acid, (b) 3 to 5 amino acids of an n-terminal sequence of a 
protein which can be expressed in the host cells used with a high expression rate, (c) 4 to 10 amino acids from the pro 
sequence of the beta -NGF precursor and (d) the 1 18 amino acids of the mature beta -NGF which, after expression of this 
DNA sequence in insoluble aggregates of inactive beta -NGF obtained from E. coli, are converted into a soluble active 
form by (1) solubilisation, (2) if appropriate dialysis and/or derivatisation of the resulting beta -NGF with the oxidised form 
of a compound, whose reduced form contains sulphydryl groups and whose oxidised form is a dimer of the compound 
bonded via a disulphide bridge, to give the mixed disulphide, and (3) naturation with the aid of a redox system consisting 
of a compound in oxidised and/or reduced form, whose reduced form contains sulphydryl groups and whose oxidised form 
contains a dimer bonded via a disulphide bridge, and removing, if appropriate subsequently with the aid of a protease, the 
amino acids of the sequences (a) and/or (b) and/or (c) and/or up to 9 N-terminal amino acids of the sequence (d). An 
active beta -NGR is obtained which contains less than 5% of beta -NGF degradation products or beta -NGF modified by a 
Met radical at the N term inus and is preferably free of other mammalian cell proteins and can be shortened or lengthened 



at the N terminus. 
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(S7) (IKE*) 

csw] mm.®. »KE.coii«©jattt ks-ngf© 
im$ $ ft/c *3 -NGF4 isj ostt^w-r 5 * *s?:tf s 




1 

[mm i ] mzmmt isxvmstovvmztz 

dna ge^J<D^kii;^^©ftStt/3^CF (TOSSED) 
©S&f tame J: s^ft&tt-c* o X % 

Cb) *OTSh*fiaE*r»C»»WrjWb»Sir>^'C 
^M(DN-^g2^J<D3-5flSOT5y®, (c) /3-NCFBy 

B#©^oK?»j3&»6©4^xo(lOT5yMtoJ:c;(co J$ 

-NGF©118 <I©7 5 F1" £E5!I*£tfDN 

3BB»0Cff ^txfc^FrStt £ ^F©35»tt«»BJ* (1) *J 

tt(0 ©r s y«4»i»"C^f-r-^©JW^«:j: orasf 
•r * c <t i ? h mm<o£$srm e -uGmtrnx 

So 

] 75 ^(b) iLTtPA ©N-338E3*J© 
3-5<I©7 ^ y®£3- F-T4CMA !E5«*«fflrSM 
^l*fcB2ficBKa«5ri6. 

[ If $31 4 ] DNA K?'J#T 5 y$E?*JCb)Ser-Tyr-Gln 
43- FT 5IIWB3 

[11*315 ] (c) fcffiSTSDNABW. 
*fl©<ig+ l ogSI5cD0-NCFg?Sg#*«:g2g5^^ 
/3-NGF©:/aE?U©7 5 >>®£3- F-r*»*5l 1-4 

Arq-Thr-His-Arq-Ser-Lvs-AnpCSEQ ID NO 2)*3 — FT 
*ff$Jl5te§E*S©:fr& 0 

**fcBB«*tew urtf *>n*aw« 1 -6 ©-sec 

[H$JS8] MtSihfcy^***>C(5S0, 

> $ fc« t/ * * 5 ^atomm btcflBa $ h zm*m 1 - 

Clf$>19 ] W43ftWftsnfc^;i/f ^*>(GSSG)*f 
bh*ff$Jl l - 8 co— «cciB»©*it, 



m 



(2) «BB*6-3 2 7 48 9 

2 

/fc«SMtS7C^^^ £ 5 >/UXf-T 5 C5H/CSSC*> 

fctfrto&^T, ?f3fon*fB*«8«:M«©*ffi. 
[It$3gl 1 ] bHML S*t. SWMWfcfcctOTiat** 

o-3o # c<DSg-ctft>nsiS^ i -io©-sicias&© 
1 2 ] na& 2 -lo-c-c 2 -emmomm^ 

3] E^J(a) . (b) fcJ;tfCc) ©BBSL * 
10 WCEWCcD ©9ffl*-C©75 >>&©gBSW*, h'J^> 
>. x>F^n^-f^— tfArqC SAittBia^att©^ 

©#&. 

[ If $« 14] 5 %*$© 0 -NCF»»**tf^ fcttN- 

[If 15] t h /3-NCF<!:$5-<r % T 5 

20 f# ^> ^ >^ ^M©M^C 3-5 <iOT 5 ^H«»»>ll-* * 
J8K5»JS:WU *fct Fl8-NCRDSu!g#©^O^lj04 

[if >m l 6 ] N-^«ae59i or t-PA©N-^T 5 y 

SiS?»JSGr-Tvr-GlnCSEQ ID N0.3)^Wr^f»$5l5CCia 
8<DM-*«S^fC /3 -NGF„ 

[ it >m i7] & -Ncmm»tpxim this -ngfowj 

[M«g 1 8 ] a«McfMCC»ftll8 ffl©7 ^ 

[n«a 1 9 ] m $si5-i7©-sccfBSs©N-^s 

SCc J: ^ffl^jftx. 0 -NGF* 3 - F T Z> DN\ E?J 6 
[If $31 2 0 ] V'^Ts X FpNGFl o 

\wm 2 1 ] E»nwfcfcct sft^i^is©-^ 

CF©ffiffi. 

[If$3l2 2 ] ^^©fflMlMteJrCXKj^Jiffi^b 
itX. STOilt, ^$Sl4-18©-^(CfBf$©N- 

[0 0 0 1] 

[«isth©*tjffl#R] 4*?8tt- m&mtoxomfc 

50 4«*©ffl^rS»iAi^J©«*^J:S*«^e-rCT 



* 



3 

[0 00 2 ] 

JW^gB^CNGF) tt#J130,000 r 

[0003] mmsss^\msmM, wb, ta? 

cDNA |E^J#^CC1983^(Ullnch6> Na 20 
ture303 #(1983) ,821-825) CCiB»3*lfc« % 

*br«I^OE.C0li*O^#B^4W»(n21338 # 

Tt>*#, »B»iWE.a)ii*(Oie«o»B«:fl6fl93hfc 

igtt C <D*8Kc J: 0 C 4 tt^MH-CBft 

](P-3/c 0 30 
[0 004] BfcW»«PfflB»0329175 h CZ 

«Fi*tH^0370171 JfflMRi, * D $ -f *x*BBX 

[0 00 5] X^^e^rStt/3-NCFtD^g^Bioche 
m. Biophys .Research Ccmmun .171(1990)116-122*5 <£tf& 

w#^msamo4i4i5i #w*»«cia»3nri>s. oa> 

«r*9, ^Oftffl3&5^*»S. E.coli*(D*X$ £-NGF 
CD^3S^Gene70(1988) ,57-65MW:fai8$tirCi«5, Ufr 

[000 6] R^«f^aWffr04S0386 *Hf|*i2E.col1 50 



t$P8¥6-3 2 7 48 9 

4 

6. c©*ar»6htefflB»»«i83:is ©it©*$iH 

Wt#f S (3 -NGFi - >JSS*WT S /3 -N 

GF©fi£VrC&£. 8«*©t Fg-NGF©&^#Cene83 
(1989),65-74M«CiaiS3tl-C^S. Sfc. C©ig£{C 

[0007] 

tt. mZMn. #KE.coli*©ffittt F/3-NGF©=i* h 

ate. ^^saa*>6*ii3hfc(8-NCFt0i;flHt*#r5 

[0008] . , " 

n«. s^aiai l sdna mi 

£ *S©l+-3fc4gie?lJ© 3~5ffl©T5^K, 
(c) |8-NCFt?ffi#©yoE5lJ*i6©4~10(i©T5yK 

-NCF©^igtte*^€(i) Simit. (2) SfMKJ:*). 19 
h*y;tS%WL. *LT-€-©H^ffl*itg^y^A7 y 

tifc{k^W©r«|rc**^«i©»{fc»«(c J: 
*»«rtflWUK«©»WK J: <fc 0 oI«tt© 

[0009] *^©^©«ffltt. /3-NCR»iJKtS£«I 

•5. c©«fc^R:or. ffiraW&N-3f3873 ^KiefiJCN- 

n. cn*«*ft:*«?i©sia-c*s. ^o^r— wo» 
wKiaffanwara^B (cne.«^5-NCF«i[©7 

3 ^g(©l?{c??aFrs) OBHtffttc. «3»t KO-hCFi 
h /s-NGFfctyy 3i/;Wfcsnri»«ti»©t?. 

»< Cite. 9ffl*-C©*SJ©N-*«T3y®*l 



ft 



5 

-NCP©gtttife*)&l»r BBS bmz C t ffiWR b/Co 
CO <fc 5 ftN-*«r SB 3 hte £ -NGFte J: VZ<D£M-fi 

lrich 6, Nature303 (1983) ,821-825 0 ISiESft/c 
SOWS. Sfc, ^«Sit&M)x^v>^6ftSDNAiB 

raci3Wfii6hri»sr 5^»©3 K>», <s-ngfcd 

©N-JBSKWOr 5 >>KSer-Tyr^n-Val-Ile(SE 

q id mm) sa-F-rsoNMB^jrftscisWffau 

l>. C*l6»1*«:r 5 ^»Ser-TVr-Gln(SEQ ID N03) * 

[ooin -eoffecc, ff-NCFWiBtto^niaw^ecD 

r , n F >»flBi&8 -ngf<D7 ^ ^®S2?»JcDiESfiif©mjSg 
#*fcKiR3*i*7 5 ^Btea- FT&DNA ffiEWKSS 

0)7 2 (Arq-Thr-His-Arq-Ser-lys-Arq) (SEQ ID NO 

2) t3-Fr*3F>*«iie«3*i*. 
[0012] #2&^©#£ u>XMHrctt. 

±ffliaiLr<DE.coli, #(C&E.coli C600 * (DSM 544 

63&(r>*»6T**. COJ:WISI^o*-*-*OiK 
tttac ^o^-^*- (ch«ipro©»in«:J:0»3Hy» 

S) , trp rt^-^-Sl/tttAPL 7n^-*-'C* 40 

So 

[0013] E.coli*CMW»acc»A#©JgJB"CW»-r 
WUX. RW1WHHIII»021SB74 ^IKCCEttStir 



1*^6-3 2 7 48 9 
6 

[ 0 0 1 4 3 jgC 0 5 zmi ( C tit«fi»CCsi»-C«ft 
*«C9fafcJ:0RWWfc3*iTBfao^iU7-f F*£ 

[0015] ffi&Pgfgfttt (B£tt$?cg?^fcOfc 

titt F U L < » h 'J **W: tf/Sfcttr** 

JHttflFHMlStt. 919 945.s#tEia«:U"Cfffc*>S," C 
<D#&£ 8 -lOOpHEH-Ctf 9 C Lt>. 
[0016] nI»fb*>^^H*fcttW3WWb^>^^-" 

?-4>r?*£Tsc u>. 

[0017] RM4$Hpttiill90241022 ^D^Vl/^ff^^: 

ro-ao"cr«>sci*5i8Sr*a B u*pL£#*k 2 

[0 0 1 8] ftCE«ff«:J:i3»6h&'«»3tifc(^5K 
E^JCa) , (b) *$£U(0 »* 

(ffi?"Ja)«KCCE.coliS^cD^n-rT- 
[00 19] N-*a*C9ffl*t?©T5^»ft:WjSa3*i 

DStt^Wt. ^offiJiJca) , (b) *5^0f(c) 5CJ:0S 



S3 ft. $fcBM-3fc4rat , 9ffl£'T?©7 5 ;&fc»im$ 

n-c^i mtk^mm. e s c t a*nj*§ 

■C&Z. $#^©#£©£&«£B. m-tttt >'<*m 
50386 nwmicSZM §ftSJ:^*d»>v^ Rjg^i 

<I»4SNM ?*->«S=&^fr-5 (3 -NGFi N-5*3sM =Ftf 

->^S1tWI/^^/3-ncfos-^}) -cBft^ciT* 

x2(PNAS 86(1989)1434-1438 ;Biochemistry40(1991)367- 
372)#IBf!HC<»8;*ftSi§£. XM&teGT2>&?t& 
^.(8-NCF^f#6ft. Cft{i*ltTS©«:^fa-c*9 (0D 
X.B. ^-sa^AK^O) . *0XXK.5%UT<D& 

ft*. |8 -NGFB 2 %fetT© C ft 6 ©^FMIfc^ti' Ci**? 
*W». faf-T— tfK^jWsysSft**^ ^©ffecc 

©fl!IJ©tt*fctt»fcfT 5 c s. 

[0020] t 5 LT. jg(C£2IWB. iffi*fe;i#©«: 
<fcO£jl<*ft. 5%WT. #$t,<B2%«T©&i&<3 

E»j*«rr**«i8-NCFKBB'r«. wwjicjihtt. * 
mottom? (commit. 

14®ll&#£tfJCc??£;ift> Mcraf&O . (b) te<fc^ 
Cc) ©*#KJS;*ft-5) B. 41fiSttK > jMrc*S*> 
><l»»MEl«c*r9 fcfc*teJ: Sfcz^Mfo&spasj© 
WitcmcfitohxmttiUm-tZ. C ©#&(£<£ 

o. «x.«hy^»«:wr**>^i'Hrt©?'nf'7 

(b) fci^wisjro 1 . BfM«:J:«K N-5fa$©9ffi*-c 
[0 0 2 1] »WWMtO}Stt>>/^K%4l«r6fc 

«&©ra(*ftB»^*«ctffoftS. N-^riissft, 
*fcB)S»Sftfcifi*gW./3-NCF*fcB^nia?iJ*Ha 

BBUrv9^^6©??M2.5S-NCF <fc£ft6&l>. *ft 

ftsjsa^«jfi^ifflja«f mourner i^s * > 

^•^H©N-5^SE5»J©r 5 y^mVWK- 3 -5<I©7 5 
<>8%#U *fct f-/S-NCF©^'DiB9IJ©4~10ffl©T 

s ^e=SrW-rSN-*«riig3ftfc«*ax./3-NCF«:H 
[0022] cntcMi/T. 4&m<DH3m'ca&$ti 

fci£*ft;irf3-NCFBtPA ©7'U7'niE5tJ. #«CT 5 -'K 
iE?lJSer-Thr-Glu 4£tfC t&iftt Lt>. *SM<Cj:») 
Gfcl&Sftfcfl-NGFB. 7"OiB5>ii LT©f£Sfc7 5 ^ISf! 
?|J©I?© (3 -NCFirlg*cfi©yp |2?iJCDfk«©7 3 ^K. 



« 



(5) »S¥6-3 2 748 9 

8 

[ 0 0 2 3 ] 0 N-^S-CS 

g?ft/cffl#&Aj8-N(y£:3^ FT Sdn/v EWfcHf S 

r c» *^ ^ * -asfrfSWoiBR^ * £ - i *?»c* 

[0 0 2 4] C®J:5tj:*miO§m^2 2--teffl3L\Z 
fcttJS»3 tifc -ngf«^ * - a > cc*t ^ 

&w<D*oKau:m*zt&tvit<* compter 
<o ismz * o nfce -ngbd 

[0 0 2 5 ] WCtLlt. *»WW. a»©a*bJ:Of» 

tlttzfvZ 5 KfeitfSJffiWi "Deutsche Sammlunq vo 
n Miknoorpanismen und Zellkulturen QnbHCDSfcO'^Masc 
heroder Weq lb,D-3300 Braunschweiq(Cfrlt$*T, TfH 

E.coli C 600' DSM5443 
E.COli C 600* tj3<Z)pUBS 520 DSM5786 
E.coli C 600* tfWpNGFl/pUBS 520 DSM5785 

HI 

To 

[0026] H2 

DNA U^Jl/Ta-FStX, 3(P0SE?iJb (Ser-Tyr-Cln(SE 
Q ID NO 3)) fcjrtfc (Arq-7hr-His-ArTQ~Ser-Lys~Arq 
(SEQ ID NO 2)) ***r**»B8©JI!*8kA(8-NCF(E>-- 

40 S3 

©flc^tt^TK-r,, 20mq©IB/ ral*SWI*fnr« 

JV/lOTil^^-X 1.0 ^A/KOfiBR, 0.1 ^e;u/i<D h 
U^, 2 5 U^/IOEDTA. 5 5 

n';W/l<D^5r5>, pH8.7, 4°C*'CV100 
^C*|RT S c «t cc<fc ^ tf ^> o 
[0 0 2 7 ] 

50 ^r^To Hit J, 50mq<DIB/ ml4$t?ji9f nJ^tSO^, 



(6) 

9 

o.7 *;u/i<D7;i>¥->. 2.0 *)\*n<DffiM* o.i 

/}<DhVZ* 2 $ U ^U/KDEDTA, 5 $ 'J ^"//l©!/* 
U'Jt^/l©^^^, pH8.7 ^l/l 

2.5-i/iooo«:#K-r^ci(cJ:f3?fbn/t. 
[0028] 05 

ti. 5QngOI8/ ml**tri8*rW»^BW4* 0.7 *^/1<D 10 
TJl/=F~>, 2 *hf\<DW&s 0.1 ^/lOh'JX, 2 

$ y*;u/i<0EcnA 5 $ y^/io^f-7S>, l s 

«;^/lCDi/^^5>, pH8.0 -10.5, 4*0*^1/200 
[0 02 9] 06 

505 V*;U/KDF VX/HCK 1 5 ';^;U/10EOTA, pH7. 
07 

*70Zfrh<D2.5 S-NCF <blt^L//cffl^m^/3-NGRDS0 20 
[003 0] 08 

09 

(N-*»TJifiStlfc) <S-NGF(09a) 
-70Zfrh<D2.5 S-NGF(09b) ©*^n-* Biffi!^ 

[003 1 ] 01 0 

01 1 

012 

Afc^T. SEQ ID NO 1 «N-*Sld^JSEQ ID NO 2 fcJ: 
0'3 ^Wt"affl*ftiti3-NCP©T5-/Kl^J*7Sr. SE 
Q ID NO 2 «/3-NGI^|g^©^nlE^JCO---aJ^7^T a SE 
Q ID NO 3 &tPA S ^ME?'J<0— 68*^, 

SEQ ID NO 4 tetPA ON-^ST 5 ^Ml^JO— SP4^ 40 
T. SEQ ID NO 5 *J:tf6 ttpNGFl ?rMt^/i:fc©t 
y=f^^U*?-F**1". SEQ ID NO 7 terec.NGF 0N- 
*ffir 5 -/BSejlJ^T. SEQ ID NO 8 ~10fctfI*<DN- 

[0 03 2 ] 

MM] 
-jgSSffll 

M%X.ft/3 -NGF (rec/3-NGF. gjjGFj^a^ (QE. C 
oil tCtoVZfm 50 



# 

^¥6-3 2 7 48 9 
10 

a) bomm 

L/c. BWB!Att:/5*5 FpBTacl<D#J4.6kb 
EcoRI/BamHI 7 F £*8fiS£L"C^So C<D7?Z 

5 FfcKLTW:, pBTacl£ HO CD»IP^ EcoRI iBamH 

/c. #J4.6kb OV<{X*mtZ>V<7#*^b*ty*)\& 

L. DMA 5&y^6jgfflb/c. |S|gp%B=£:^7^$ FpU 
CL8-NGF (British Biotechnology, Code BBC26) CDrtflHt 
<fc0»^L/c o r.OCD^SBspMI cbBamHI 4«W)WIR<D 

l 4 370bp (DBspMt/BamHI VrtVA^b ^fBSUEKA^ 
L/c. 

[0 0 3 3 ] Tia©E?iJ^WTa, £j£T?£jSLfc2# 

co* y ^ * * u** F*r -~)\>t*> cticx^nem 

*y=f**U**F 1 : 

5 * ^TTCTTATCTCTTACCAAAGA^CACCCTACrAACa]C-3 1 

5^T<^<XTTC3CrACOCTTG^[ PCI 1 1 CGTAAGACATAAG--3 ' 
lOMq fcOfcgtfy F2 Mq *7^~ 'J > 

*KJS«:flH>fc; *y=f3?^u*^F*68-criQ»ra^ 
>+^^-FL, l^T$Jl/c 0 H^iJft^r^DCD 
^Tffi«CJ:0^-/y- FL* ^* 5 FpUBS520 (Brtnkma 
nn6. 1989. Gene85, 109-114 CCffiffi) <b^«l E.coli 
C600* (DSM5443) £ffll>T0!li£&L/c. Bf3<D*P- 

o»a» Mifc^xA FpNCFitt, 0icctaa$n 

b) ISlSFfS 

u/c * p - ><o $ *><dv> t r> i a -ngf $ -m&coft 

0.4 ( 550nmr®JS) fctt ^ ^r^SL/c. <3-NGF»^^ 
>/s^R©»i«r 5m mol/1 OIPTCUBftlJCi: 0SB6L 

J:0iS^L/c o «Ai*^K»I©^ffi (^Jfe^2#M) K 

£9§b$?li5%sd5 #-;r^y^T5 Fy^t?^#rL 

iR^^ilJ^'r a c i ifi oJtg i & o /c 0 
IS6£ffl2 

i^A^ ( = IBs)(DWg 

rec.lS-NGF^OlBs <Dt®$HcMLX. miMM 1 «CElt 
^n/c^^E.Coli C600* ^r^v^$ FpHGFl iftCCl 
0lSStt^8^ra^SL/c o RiteteftTfrfcfcHB* 

^31481^ L/c. 



» 



t 



(7) 
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[0 0 3 4] B*m<D§m<D'&. a^*C<f:0 690q(D/^ 
*V*£lRg0fc o >W*V**3.5 l<D0.1mol/l r 
'J*/HC1, pH7CC®jlU O^gCD'^/^-A^Jnib/c 

?§8S£ 6oo/<-©KE^»«:j:Otf-3/c. DM7~tf*o. 

amq/ml©«»ififl[JC&*J:5«:, ^LTMgSO, £2 mmol 

/i©^«Bcc«cSJ:5«:ifflBiS«:/nii. ***2orcr 

*»©0.1 mol/1 M*/HCl f 6%r »; h>X-100, 
1.5mo1/l NaCI, 60mmol/l EDTA, pH7.0 r#RU * 10 

(lBs)4«*ftJ:0»llIOfc. it^^rl l©0.5mol/ 
1 ^rx^X^AHCl (GdmCl), 20nmol/l EOTA, pH4.5 
*{CH»Lfc. 20 # Cr20»S^>*A^-hb^ IB 

1.5 lCDO.lmol /l MJX/HCl, 20imol/l EDTA, pH 

[ o o 3 5 3 ibs *o<3-HCP©a^*a9je-r*fc*«c, 

500 m(jGDlBsCft#XS) £6 mol/lGdmcl , 0.1 mol/1 20 
hlM/HCI, O.lmol/l DTE, 5 mmol/1 EDTA, pH8.5 CD 

?§^riomi cc l , i i^msai U ft. »SK© * >^ 

MttKiE* >^a£GTBSA *ffll,>Bradfbrd (Brad 
ford, M.M.p Anal. Biochem. 1976, 72, 248) 
*JM»£ffitt:J:9fflSt,fc. sds y^WM»*«rffll>T 

s i£6.Og©0-HGF££></Cl>fc;. 

Hfefl!3 30 
rec . g -NGP%)pJ?§{b & IHMM1: 

a) iOSfraw>£j« 

IBs £6 mol/1 Cdncl, 0.1 mol/1 DTE, 5 mmol/1 EDTA, 
0.1 mol/1 b U */HCl, pH8.5<D*g&CC5-50q IB/11 © 

ms-cmu 25*cn^raosffL/c a t><o*»©*§ 

b ) mi^mimotm 

80©*ffi4Lm«ft«J©pH*Ha (25 %) -CpH3 (Cp 

KffiSjK*6mo1/l Cdmcl, 5 mmol/1 EDTA, pH3 40 

c ) tti*ft®£A 

<a^i/fcy^*7 < f) osmdilwc* mj 

W*ffc«OpHSr5iwaOH©»Jliecj:OpH8.5 fcKROfc. 
^C>r-etl£lgM<D6 mmol/1 Cdncl, 0.2 mol/1 h U 
XHC1, 5 mmol/1 EDTA, pH8.5 (Dl^V^Sib, HtfctK 

<omit#)i>2?*> (GSSC), ->^^$>*/di^^ 

>£75 mnol/1 <Dm&&%: ZtV^^O'CV IftfflJ > 



«pH8.5<DR0(CpH9.5 rffofc. &l>T8S8flDpH«:2S 
%HC1 TpH3 KllSSO, 6mol/l CcmCl , 1 mmol/1 EDTA, 
pH3.(rC&@j§#rL/c 0 

rec.i8-NGF<Dlf& 

m<o 0 -uGtzstsmmzm * (on&m^pv^, 5-1 

0 0 0 ffifWMRLfc. &®B£^*^f£/cA 
*/HClJR*. GchCl.^t (=CSSG$/cte 

gsh), t^r-fx ^r7 5 

-To 

[0036 ] ^»«*OTO3n^ftmSttJD* 
*/3-NGF ©ifiSfr*, |9-NG!^<fcO»£ft£. X? b 

v &<M&bitmMimipfi> oasu±- * - a 

ttS»a<=DRG T^lgffrgSgT ? -b ) Levi-Montalc 
ini, R. , Meyer H. and Hamburger, V. 1954, Cancer R 
es., 14, 49-57; Varon, S., Nomura, J., Perez-Ftalo, 
3.R. and Shooter, E.M., 1972, Meth. in Neurochemi 
stry 3, 203-229; EP-A 0335 673, p. 14-15, HiSMQ 

%&Tv*z4 (/3-NGF-ELISA) fcffll^/c. 
[ 0 0 3 7 ] DRG &g©fc&&c\ 24^B-f>**^— > 
3>U/cfaS*^«^50 mmol/1 h VX/HC1 pH7.5 t? 

(F14 ^fft; Coon, M.G. and Wei B, M.C., 
1969, Proc. Natl. Acad. Sci. USA 62, 852-859)"C# 

wztifcimo iooui r«;3-h*e* 750^1 fcct 
iwa»ig©cDaBaags 150m 424->x^«i«bi^ 

U-h (Costar Company) ^-VM&bs 37°C-C48^B-< 

K^^<D2.5S-NGF (Boehrinqer Mannheim Company)OR 

[003 8 ] 0 -NGF-EaSAC0fci?)«:, 50 mmol/1 bVX 
/HC1 pH7.5 TSSrL/cfl^^fcDRG &££^<DJ§HI 

6«cj:0T»«*Bfc*Ufca»«:«^fc. elisaKJ:* 

H^/3-NGF^:SJ^r^/c*CC, 0.3 Mqla(*/ml, 50 m 
mol/1 NazCQ, , 0.1 %Tisft± b pH9.6 *»6ftc 

50.1 mlfn^^i^^x;l/^4-Cri^B^>+^.^ 
- hfSCtCCiO, 2.5S-NGF (Boehrinqer Ma 

nnheim Company) lC%t?Z*:S >? D-^-;Haft"C96^x 
9X1% 4 $ — ^U— h (Nunc-Immuno Company; M 
axisorp F96 S) ^r^^U/to 0.2 ml(D50 mmol/1 r 
^/HCl, 0.2 mol/1 Nacl, 10 mmol/1 CaCl, , 0.2% b *) 

h>x-ioo, o.i%7Vitt hurJA, pH7.o r3ilffi?# 



(8) EBW6-3 2 7 48 9 

13 14 

BSA ffifiS<Di5fci£3§iffifi£"C) ©100 //I rSa-h** 1 ) * K-j8-o-*/^* r fc*^^ K40 mq 0.2 

jt'&6Cj:S^K«!l»*fl[)iaa{Cflll>fc. rSft&BO.l ji ! J7©SLT-Lab instruments Company ©Type EAR400AT) 

Q/tal-2Opg/ralOv»JX«T0*>6a)2.5S-NCF (Boehri raSJEUfc. ll£j^+©e-NCF«Kttv^^*6a)2. 

nqer Nbnnheim Company) ©^4mt#flI«lW<!: 5S-NCRC J: St«BaCC»-5l»rtt»0fc. 

^l/-h-C«ttEUfc. 3rC-C2«FlB©-f>*»^-^a [004 0} H8H»«:c4to6ft^lR5, 

\.*Xa-tfv9 hSx^— tft^Lfc"7'>X2.5S-NGF(C Hi H^^frKBSOT /3 -NGF-GSSG gf^i* (C =15 m 

StTS^e^^P-^VIaftOfSSR O.Unl (Boehrinqer M 10 q IB/hil)©B£jR*©ai5eCC*5»SDRC &S£/3-NGF E 

annheim Company; 156BSA?:^trgfe^ffi?g*CD0.4U/ml) USA£©«EW« 

*S«?x;VCC»nA, 3rcr 4 BSfBW r Lfc. ±"C©«ffii8tt o.l mol/1 r y X/HC1, l nrnol/l EOT 

[003 9] S <=>£—$©&&&* 20ml©100 mmol/1^ A £^<fr, 20*C*CpH8.0 T&o/c. 

150 rnnol/1 NaCl, 2 mmol/lN^CU , 0.1%T^t [0 04 1 ] HK&fc £a^0fcfc©«*fc»3*VC 
-J-h y^A, 1 % BSA, pH7*&c£DP:7*y-;u U?* oi. 







DRG 


EUSA" 


©ft*? 








1/20 




+ 


< 5 % 


1/20 


1 mmol/1 GSH 


++ 


25 % 


1/20 


1 mmol/1 GSH+0.5 mol/1 Arq 


+++ 


100 % 


1/20 


1 mmol/1 GSH+1.0 mol/1 Arq 


++ 


75 % 


1/20 


1 mmol/1 GSH+1.0 mol/1 Arq pH 7.0 


++ 


31 % 


V20 


1 mmol/1 GSH+1.0 mol/1 Arq pH 9.0 


++ 


48 % 


1/100 




+ 


< 5 % 


1/100 


1 mmol/1 GSH 


+ 


20 % 


1/100 


1 mmol/1 GSH+0.5 mol/1 Arq 


++ 


76 % 


i/ioo 


1 mmol/1 GSH+1.0 mol/1 Arq 


++ 


46 % 


1/100 


1 mmol/1 GSH+1.0 mol/1 Arq pH 7.0 


++ 


36 % 


1/100 


1 mmol/1 GSH+1.0 mol/1 Arq pH 8.0 


++ 


52 % 


1/100 


1 mmol/1 GSH+0.5 mol/1 Tris/HCl 


/ 


33 % 


i/ioo 


1 mmol/1 GSH+1.0 mol/1 Tris/HCl 


/ 


91 % 


i/ioo 


1 mmol/1 GSH+1.0 mol/1 Tris/HCl 


++ 


100 % 




+0.5 mol/1 Arq 







*ELISA©fiI£, -S^IpJ— ©#RT©a^C^y^JWCH 0.1 mol/1 M 2 mmol/1 EDTA, 5 mmol/1 i'X 

a$+ifco 7*7 3~>, 1 rmtoV ^ >*"C 100fgCt#R*r£ t 

H2 Ha*«C*5tf*B445l*©iSa^©tt?¥ 40 <tKA0, |}^*tf!>. ff*(8-W*ElISA KiO«3E 

6 mol/1 GdnCl, 2 mmol/1 EDTA, pH3 "t?S#f $tl/c50roq l/fco 
IB/ml £WT£pf®{b*£r0.7 mol/1 Arq, 2.0 mol/lj^^ 



a ft 




/3-NGF 




00 


mq/1 


4'C 


10 


0.8 


4 # C 


24 


1.4 


4'C 


48 


2.6 



15 

20°C 

20'C 

2<rc 



(9) 

10 
24 
48 



WBW6-3 2 7 48' 
16 



0.17 

0.4 

0.4 



^3 ojm<t®tmm#vm.$Lm<D. w^^m^cowt 



* mol/1 Arg, O.Unol/l MM/HCI, 1 mmol/1 EDTA, pH 
8.5$*C1A00 tCf&JRLfc,, 
[0 042] flX^££-HGF ELISAr&fiEU 

m? zmmmictt i^xmmit u it m 













00 


esse 


0.5 mmol/1 C5H 


61 


CSSG g§2g{* 


0.5 mmol/1 vXrT $ > 


63 


GSSG R>£# 


0.5 mmol/1 i/Xf'-fV 


51 




0.5 mmol/1 GSH 


28 




0.5 mmol/1 ^Xf7 5> 


41 




0.5 mmol/1 ^Xf-fV 


35 




2 mnol/1 


99 




10 nnmol/1 S> 


50 




5 mnol/1 GSH/1 mmol/1 GSSG 


35 




5 mnol/1 ^>^f7 5 > + 






1 mnol/1 *>*£S> 


100 




3 mnol/1 GSH/1 mmol/1 GSH 


67 




3 mnol/1 ->Xf75> + 






1 mnol/1 5/*$r3> 


99 



rec./3-NGF<a^';l'*S& 

IB^520q £400 ml<D6 mal/1 GdnCl, 0.1 mol/1 h »J*/H 
CI, O.lmol/l DTE, 2mnol/l EDTA, pH8.5 tfHCfgfl? 

u 2crcrii3iiM h^fc. sur, 

pH£25%HCl TpH3 Kl^iSU 4°CTl0l ©6 mol/1 Gd 
mCl, 2 mmol/1 EDTA, pH3 V3SM^ibtc. SW^OlOX- 



5KOmirya-F*12-lfi«fiai©IB»-C, 3Q»«rtCC4"C 
T20KD0.7 mol/1 Arg, 2 mol/lJR^ 0.1 mol/1 r V 
* k 2 mmol/1 EDTA, 5 mmol/1 '>Xf7; 1 mmol/1 
t/X^SX pH9.1 CC^>y^m^raAU/c„ ^4S 

ISA&C<£3/3-NGF?gg 







/S-NGF iftg 






(mqyi) 


l 


100 ml 


3.5 


2 


200 ml 


5.3 


4 


400 ml 


8.5 



«t*r«jS©pH425 x HarpH3 KHKt/fc. 



30»0^>=^^'<-^3>©S, -?"ft£7N NaOH "CpH8 
fc»£bftv®a«ja<l> (4 *C, 20,000g 1 1I$PI) * 

(W)^.^, B*CDKurarav Co. Ltd,<DEvaf!ux 4A#£7 

-*-hy»s;) &j:t)mm>tc. m^xe 



17 



-HCF*^Wf SSA«:«SSr50 mmol/1 
nmol/1 EDTA, 20 S0 4 , pH7.5 Xmb-o 

X¥'<&l>tc TSIC/f'Jl'^ A (Pharmacia Company)CC#> 

#^-;*^>CCiiTS£^50 mrol/1 hl/X/HCl,lm 
mol/1 EDTA, pH7.5T?ft&Lft: 0 ?§ffi£50 mmol/1 CDgji 
S^MJ^A, lirmol/1 EOTA, pH4. 5#<D50%X* U> 

^y^-^rlf^/c ^ffib/c^^a^/S-NGF© 

^WS^ELISA £fiH>-C&2Ufc (XJSM4#M) o £ 
-NGF^tP^^i'^aV^^-^U, 0.5 mol/1 NaCl , 10 
50 mmol/1 ^S^Mi^A, 10%£";-fen-;k 1 mm* 



(10) #$¥6-3 2 7 48 9 

18 

*ol/l EDTA, pH6.CrC^P^fcL/t-fe7T^y Jl/S200#3 A 
(Pharmacia Company, Sweden)JC^/t. #7A£[5]C 

m : t&x®&Ltc 9 

[0 04 3 3 £ -NGF^^J±J^*0D7 7 3 >£l5 
mS 0[)^tt^^SJ;5tC*:"C^L, 20 mmol/1 «J > 
B^rU^A, 1 mmol/1 EDTA, pH6.0r¥®l//cS-fe:7 
?D-X*7A (Pharmacia Co. )^^^fco i^r, 
tl£¥®$i&$m#Lfc 0 &ffltt±ISi£M+<?)1.2 
mol/1 NaCl£r<D^ffirffofco <3-NGF£r#tf ? 



^5 ELISA TSJSSfttooL ||^?S^6<Drec./3-NGPf|SSiR¥ 





£-NGF 


JR ¥ 




(™tf 


00 




170 


100 




143 


84 




92 


54 


S200& 


80 


47 


S^tH-X^ 


61 


36 



a) uv»363l6K«-K:<fcSi«KO«(S 
»l?i^*CD^-NGFCDr§S^aiST^/cfe(C, 50mmol/ 
1 rV*/HCl, 1 mmol/1 ECRA, pH7. 5rS#r OfclSftCD 
240-340nm <D\NX"<9 h^fcUVAisfl^ttSiKW* 
l£ USA <DHewlett-Pac, .... Co, (D#J*— KTU^^ 
^^TType HP8452A) "CfflEt/fc. ?^S*<D/9-NGRg 
K£280 nmr©fim©®*S^^lt#bfco C0D@ft<D 

fc&K:. c ©iKfirRjR-r st s smo^mfr <E>£0 

& k SHW^ffibfe^'C^S 21200 tlOOM-Vm- 1 (We 
tlaufer, D.B., 1962, AoV. in Protein Chemistry, Vo 
1. 17, 375-383; Gill, S.C. and von Kippel, P.H. , A 
nal.Biochem. 182, 319-326) £/H>fc 0 14000D£*H L 
MitLXm^tc »*KCCj:fJtf«Stlft:ffltt, ELISA 
fcJ:9»l£3*ifc*ftJ:9 fc»50%ffiC>i8-NC^g£7j* 

(vyZfrhO-) 2.5 S-NGF 0«g»^t, ELISA 
•CWjeStlfcffltf, rec.e-rCFCCOt»t:#f»CCK<«ca 

Midqer>^f*A (Pharmacia Co, Sweden) Ol7% ^f)l^: 
fl§l>fc. 280 m^OWdm.to&UvVXOWTB'&h® 

2.5 S-NGF 8.4 Mq HQ VCMr3\i>XV&Z tl 

fcl*£Hi&*10 rtinol/1 DTE *5 Jr^rec.jS -NGF 6^q S. 
fc«1.5 *iq^A/CVfc<, ^Stifc-tSfc Rec. fl-N 
GFte, #J12.5 KD02.5 S-NGF cfc 9 &ffrL5KD<ZX> < 



^l^MWUTl^, *-fV- rec. £-NGP£># 

\t^m^^xmn<m^m%Lx^, tmrnm 

rec.iS-NGF^Wrsy/H^-VOrVVh^-^ 
(Vltrascan XLU— If— ^>5/ M — * — , Ph 
annaciaCo. Sweden) «93%^e y ^7%^7 
30 — &7nUfc„ 

C ) RP C18-HPLC t>£*fi&<D##r 
20/*q <£>rec.£-NGF£0.1 56 TFA X^ffiikbtcVydac 30 
0, C18, 5 M , 125 X 4 mtcbv &(<Cfr\rt % 0-40% B (B 
= T -fe h - h V *\>/0.1% TFA)<DS^J@B"C20»^-e L "C 
40-100% B -C20-25 #fHL 1 ml/ftOffiMXtStiH btc Q 
280 nmt?J@iei/^. 340 mCO&JtgJt (Marck/Hita 

chi F-io5om7fe*5t*an-) *«ffi«:flft>fc. ffiUAtt 

*«^TSi92^©ttK*fWc. Hi;««C»S««280 nm 

40 ©REtt. I6#)*C. Speed Vac CCiOaWUfcftEQSA 

d ) SEC-HPLC£fflt>fc rec . £ -NGF©*BK&*f 
280 rafCl.3 ©®3fea^WT^ffli8rec.iS-NGF^«30M 
1 tXw<-p-X-6*7A, Type HR 10/30 (Pharmac 
ia Co. Sweden)$OfrW\ 0.7 mol/1 7-lMr— 0.1 mo 
1/1 hVZ % pH8.5 *ffiC\ 0.5 ml/^(D®lr?§tHO 
fc. 280 nmr©Bb6a**WL/fe. B 9 «V»j7^a)2 .5 
S-NGF KtttJt«Lfc*iaSrt8*SW. 

e ) N*JSiE?«J»*f 
so rp-hplc icj:0«g|$n, ^r9EtK0l7dcJ:QjMIS 



(11) 



-327489 



IS 

*>A*KEffl»*i*ai (^r;U477A, us* <D 
Applied Biosystens Co)£/fH>T&gL/Co PTH T $ S 

[0044] 

^j4_Ser-Tyr-Gln-Arq-7hr-His-Arq-Ser (EJUffr? 7) 



20 



tciBtg^ nt c> s <t ^ cctfofc. fflti en/t^4{i28o 

ofc. K»*Sttl"C#Rl/r200 ( 20 *5<£tf20 nq/mlK 
I, *(D100 Ml (DT'Js- r £750 Ml <0%1&tU£ 

u 150 mi (DMmmto* j y**^- vote. ms 

OfcaMC. tt^^*©!a{*«fl»*200 nq/ral (Cfr£ 

J: 5 (c* J >? a -^Aifc- e-C2 . 5S) ngf iSft^^tfS 
: So 



^6 rec.e-tKm&^m&k£Vtn- Q^ffiWlZZZZWm 





/8-NGF?5S 








(ng/ml) 


(nq/ml) 




rec. /S -NGF 


20.0 




+++ 


rec. /S -NGF 


2.0 




+++ 


rec. /S-NGF 


0.2 




++ 


rec. /S-NGF 


20.0 


200 


+/- 


rec. /3 -NGF 


2.0 


200 




rec. /S-NGF 


0.2 


200 




2.5 S /3-NGF 


20.0 




+++ 


2.5 S /S-NGF 


2.0 




++ 


2.5 S /S-NGF 


0.2 




++ 


2.5 S /S-NGF 


20.0 


200 


+ 


2.5 S /9-NGF 


2.0 


200 




2.5 S /S-NGF 


0.2 


200 





N - ^^ffiCD rec . /3 -4Crfl^P&)&* «fc #8F«ifeE 
N^Sm^rec./S-NGF^f^toS-r^/c*^, fSSSLfc 
S$ft£50 mM r yX/HG, pH 7.7fg#rL/c a ifflKte\ 
280 nnfC ©H**©R#KCC £ 0 0 . 7mq/ml t M^Z tltt 

C 0 0 4 5 ] *a*&rec . /S -NCFSH^TfBOtfi^^* 

recite J:0^LAio 

a) rec. NGF+ r : 22°C 
200 Ml CDrec.|8-NGFgWB5 

+ 60M1 CD h V ^>E?iJ^M*§& 
(lOOMq/200 Ml, 0.1 mol/1 r 'J pH8.0) 

b) rec. NGF+XVK^nr^^—fe'ArqC: 37°C 
200 Ml rec./S-NGFS#T$J 

+ 20//1 ©50 mmol/1 CaCl 2 , 50 mnol/1 DTE, 100 mmol 

/i F ya/HCi, pH7.6 

+ 40iii ox> F^af <(i-—VArQ c ?§® 



(40 Ml ©250 mmol/1 r U X/HC1 , 25mmol/l OTE, 2.5 

innol/1 ECTTA, 5 mnol/CaCl, , pH 7.8 ^&C20Mq) 

c) :/af*T-^eCO©rec.fl-NGF : 22 *C 

200 Ml ©reo/S-NCFSfffef 

+ 60M1 ©50 mmol/1 r l J */HCl » pH 7.7 

rec.fi -HmmKmmffi&£t** $«K© 

g*200 Ml £20 mmol/1 U >1&:T h V 0 A v pH 6.0V 
titbit*: SSU 5 AType HR 5/5 (Hiarmacia Go.) 
^ 1 ml/^©Zji£iSTjjpA, 0-1.2 mol/1 NaCl©iQ8&J 
iSr^tai/feo 280 nra-C<OaR*S*«WHLfti. ^P^T 

/S-NGF^#tf>'^^^3>W, 4>£<<bfc 
»B«nia»*-C«fflLft^^fc. rec./8-NGF£^t?rS 
{t*Il^5©*P V b #7? A -CDSfflftS«Sl0(C^$ 

so tixi>z. &*©t|£icfetvci3-i9 #©S3BIRa*W 



(12) 

21 

mo 2 o© t - - f *w * mmtbtc. 

[0 04 6] iAfcf->©77^3>Klilt5|3-N 
GFtg&£. 280 ntn-C©SI*©®^S«£:J:»3S!lSb/c. re 
c.£-NGF£#t??§fS&*© 1 nmol &RP-C18 HPLC K.J: 

te. SS8/3-Na^©^#^6<Jffitt*!S'JS , rs* 
*7 *>/<*W#BStcfeWS5Sai/3 



• 



t$gW6-3 2 7 48 9 
22 

^^**ft:7 9^V3>CDK^€:DRC ^$020, 10te 
[0047 ] &mtttoJ:VmMti&<D&mzm7to<k 















n - % m IE ?J 














IS. 5 9t 


Ser Tyr Gin Arq Tr.r His Arq Ser 


- 9 






(i^J#^7) 






13.4 # 


Gly Clu Phe Ser Val Cys Asp Ser 


+10 










r «;^» 


14.2 # 


Ser Ser Ser His Pro lie Phe His 


+ 1 










Arq C 


14.6 # 


Ser Ser Ser His Pro lie Phe His 


+ 1 






(1^J#^10) 





(ng>l) (nq/ml) 

rec. /8-NGF 20 — +++ 

&fflt) 10. — +++ 

20 200 



FV^» 20 — 

m it id — 

fcT-* 13.4 # 20 200 

vv7i/ismt 20 — 

fc*-£ 14.2 #10 

20 200 



Arq C 

m it 



20 
ID 
20 



200 



IE n $ civ) 3>t*-*»*ao^:*a*r 

( 1 ) -f&ffin : (v) m&omffir- z : tHSI#^ : 

(i) ffiHA : ( 2 ) K?J## 1 ©t»« : 

(ii) $M8<D«i* : (i) E?U<&#» : 

(iii) SE?'J©& : 10 50 ( A ) j| £ : 129 7 5 >>® 



# • 

(13) #B8¥6-3 2 7 48 9 

23 24 

( B ) M : T S sWl * Oci) KM : SS?iJ#-^ K0:1: 

(C) i9©«: -*M [0 04 8 ] 

(D) htfns?-: fiHStt Clkl] 
(ID ew©«si : *>^W * 

Met Ser Tyr Gin Arg Thr His Arg Ser Lys Arg Ser Ser Ser His Pro 
1 5 10 15 

He Phe Bis Arg Gly Glu Phe Ser Val Cys Asp Ser Val Ser Val Trp 
20 25 30 

Val Gly Asp Lys Thr Thr Ala Thr Asp He Lys Gly Lys Glu Val Met 
35 40 45 

Val Leu Gly Glu Val Asn He Asn Asn Ser Val Phe Lys Gin Tyr Phe 
50 55 SO 

Phe Glu Thr Lys Cys Arg Asp Pro Asn Pro Val Asp Ser Gly Cya Arq 
65 70 75 80 

Gly He Asp Ser Lys His Trp Asn Ser Tyr Cys Thr Thr Thr His Thr 

85 90 95 • ' 

Phe Val Lys Ala Leu Thr Met Asp Gly Lys Gin Ala Ala Trp Arg Phe 
100 105 HO 

He Arg He Asp Thr Ala Cys Val Cys Val Leu Ser Arg Lys Ala Val 
115 120 125 

Arg 



[004 9] (2) ^J#^20ffffi: 

o) minim : 

CA)A$: 77; 
<B)fi: Tism 

(D) btfuis-: 

en) miomm : f 

(xl)ie^J: E5W# N0:2: 
[005 0] 

Arg Thr His Arg Ser Lys Arg 



*[0053] (2) %&l^4(Dmn: 

CD mikomk : 

(A) A3: 57^S 

(B) fi: TZsm 

(C) *©«: -*M 

(D) htfPi?-: itMtt 
(ii) miom^ : **^*F 

30 (xi)EM: RMS-SI N0:4: 
[0054] 
[fb4] 

Ser Tyr Gin Val He 



[0051] (2) mmnzvmm 
cd m<oim : 

(A) AS: 375/8 

(B) ffl: 7;/8 
<C)*©»: 

(D) h*P^-: mm 
F 

BEWS# N0:3: 



(ii) 

Cxi) mi : 
[005 2] 
HtS] 



Ser 
1 



Tyr Gin 



40 



[0055] (2) E9Hre5®fME: 

CD miomk : 

(A) A3 : 40 JSS*t 

(B) ffl: tttt 

(C) «OM: -*« 

(D) h*o^-: OMtt 
Cxi) EM : EMS'* N0:5: 
[0056] 

Mb5] 



AATTCTTATG TCTTACCAAA GAACTCACCG TAGCAAGCGC 

[0057] (2) mym^evmn: (b)b: &® 

CD EMOftft : ( C ) IK©!* : -#« 

(A) AS: 40 &&tt so (D) h#D5J-: KMK 



(14) 



-327489 



25 

(xi) E?iJ : iEyiJiHf N0:6: 
[0 05 8] 

ATGAGCGCTT 

[0059] (2) mm^KDtfM: 

(i) E^JO^fiSt : 

(A) S3: 87^St 

(B) ffl: T £ SWi 
(OtlOtt: -*» 
(D) htfd^-: UStt 

(ii) K^JOS^: ^*F 
Cxi) : KW»# N0:7: 
[0 0 6 0] 

[<t7] 

Ser Tyr Gin Arg Thr His 



26 



* Ht6] 



GCTACGGTGA GTTCTTTGGT AAGACATAAG 

[0065 ] (2) mmmoomt : 

Ci) E^JO^ : 

(A) ftS: ST^^K 

(B) ffl: r^a 

(C) MOtt: -*H 

(D) F#py-: fiMtt 
10 (ii) EflkDWH : 

(xi) ge^J : N0:10: 
[0066] 
Hfcl 0] 

Arg Ser Ser Ser Ser His Pro lie Phe 

1 5 



[0061] (2) mm^somi: 

(i) @E*J<D1$@[ : 

(A) fiS: 875^8 

(B) B: 7^® 
<C)iS<7)&: -*« 
(D) h^nt/-: KIM* 

(ii) l^JCDaS: 

(xi) B5U : f^J#-5f N0:8: 
[0 06 2 ] 
[ft 8 ] 

Gly Glu Phe Ser Val Cys Asp Ser 
1 5 

[0 06 3 ] (2) ti&m^Vtfm: 

(i) W&Wmk : 
(A)«3: 87^1 
<B)H: 7^S 

(C) iS®«: -*» 

(D) h#ai;-: mm 

(ii) E7U<Da9 : F 
(xi) S^J : RWS# N0:9: 
[0064] 

MtQ] 

Ser Ser Ser His Pro lie Phe His 
1 5 



His 



[H 1 ] C<D®£lC\t*ft*8<D77Z 5 FpNGFl £B§0 

[■21 *«M©ffl*8l^/3-NGRD--*«iS«:^-ria, 
20 [03] If £*§&*<?) AfflKKBSBcSfrT 6 

[04] WflHKK^O) * >>< * JMMBCSM- 

Ho 

[07] ffl^X.iS-NCBD5DS y;UCD^-Vi/-^- 

[08] {fS&£ftfc (N-*tt-C»K3tifc) 
30 -NGRDHPLOSS ^7^7 A&ct?H. 

[09] (N^rSEftStlfc) /3-NCF (09 

a) is£&V}Zil*h<D2.5 S-NGF(09b) CQX^P-X 

[010] mmomfr&is-NGo^ssimzjr 

[011] h*I^W(cJ:«mbtt0^7^A«^ 

[012] x>F^af^t- tfArgCfciSJBifctt© 



# 



(15) 



WHWB-3 2 7 48 9 



[01] 
r5 ** f pNQFl 



&dK>WH 



AccI>BinffI 




Sftol 2SI0 M 



[H2] 



113 
13 

* 

M-j 
o 



[H3] 



GdraQ IN) 



— r- 
15 



[07] 



| I ( III HV.« WB 

I ( 

II mi 



fKMGF 



it 



2.5SHff 



1 1 1 id «■ 



*SrecNGF O-flcM 




(16) 



»HH t 6-3 2 7 48 9 



[04] 



[05] 




in mi 



KM IBM tZM KM 



^ • M- 
X 



* 



W- 
0 



oHa 



[138] 



[06] 








— H riHJ — i 





[HI 0] 




iii i i i ■ i i i i i i i I I I I 

S » ti » 25 30 



[am 




u ao qj zoj 2Slo 3ij as 



(17) 



«IB¥e-3 2 7 48 9 




(SDint.a. 1 

C 1 2N 
// C 1 2 N 
(C 1 2P 

C 1 2R 
(C 1 2N 

C 1 2R 



15A8 
V21 

21/02 
1:19) 
V21 
1:19) 



7236- 4B 



F I 



(72)^# :J-*h*x 

F-f?»l*WI 8122 
7 — ^>^h7-fe 3 



F-r^a«*faH 8120 ^t^ju^^a 

(72)^^ r>* 

F-fya#*fflB 8122 *i>^t-* 



